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SUMMARY

Based on experimental studies with simulated and actual wastes, we recommend adopting the
use of 0.1-micron pore-size, sintered stainless-steel filter elements within the design of the Salt
Waste Processing Facility.  Furthermore, adopting the smaller pore size elements for the
Actinide Removal Process would result in a significant risk to the start-up schedule due to delays
for buying, installing, and testing new equipment.  The existing 0.5-micron pore-size filters will
provide nearly equivalent service with no additional capital investment.  Unless the planned filter
test at Building 512-S fails to meet specifications, the project should proceed with the existing
equipment, including spares.  When the existing equipment reaches the end of the service life,
management can consider replacement with the smaller pore-size elements.  The laboratory
studies indicate that use of the smaller pore size equipment will result in greater protection
against particulate fines passing to downstream facilities while giving equivalent or superior
processing rates than provided by the 0.5-micron elements.

Given the limited duration of the laboratory testing, we further recommend conducting longer
duration studies with simulated waste at larger scale.  Such studies will examine the impact of
the smaller pore size on frequency of the cleaning operation and on the processing rate for the
equipment.  Procurement of filter elements for testing at the University of South Carolina began
in support of this program recommendation.

TECHNICAL BASES

The prior efforts on the conceptual design for the Salt Waste Processing Facility assumed use of
a 0.5 micron pore-size, cross-flow filter manufactured by Mott Corporation.1  Use of this
configuration derived from prior experience at Savannah River Site using the equipment for
filtration of slurries containing sludge, monosodium titanate, and tetraphenylborate solids.  The
Salt Processing Program examined the use of this filter media in several demonstrations with
simulated and actual wastes in equipment at laboratory-scale through pilot scale.2,3,4,5,6,7

However, personnel observed passage of solids through one such filter at the University of South
Carolina, raising doubts as to the adequacy of the selection.  Similarly, the waste treatment
program at Hanford adopted the use of 0.1 micron elements for the analogous step in the process
based in large part on proprietary studies conducted by British Nuclear Fuels Limited in support
of the Sellafield operations.

In light of these observations, the Salt Processing Program elected to examine the use of
0.1-micron elements to judge their relative performance.  Personnel conducted a series of
laboratory tests using both simulated8 and actual wastes.9

Figure 1 shows the turbidity in filtrate samples taken from experiments using simulated waste.8

These studies used slurries of monosodium titanate and sludge with a single cross-flow element.
The tests occurred at elevated operating pressures and velocities that conservatively bound those
anticipated in either the Salt Waste Processing Facility or the Actinide Removal Process.  The
amount of solids passing the filter proved smallest for the 0.1-micron elements.
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Similarly, Figure 2 shows the relative filter performance as measured by flux for different filter
elements in the same experiments.8  The 0.1-micron element provided greater or equivalent flux
– i.e., “throughput” – when compared to the baseline, 0.5-micron equipment.  The exception
occurred for the “cleaned” 0.5-micron element.  However, Figure 1 showed that solids passage
proved greatest for the “cleaned” 0.5-micron element and approached values that could exceed
the allowable radionuclide transfer to downstream facilities.
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Figure 1.  Turbidity of filtrate from experiments using simulated waste slurries and filter
elements with different pore size.  Maximum allowable turbidity estimated at 5-10 NTU.10
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Figure 2.  Relative filter performance from experiments using simulated waste slurries and filter
elements with different pore size.

Figure 3 shows similar filter performance from experiments using actual waste.9  Again, these
studies used operating pressures and velocities expected to bound those anticipated in either the
Salt Waste Processing Facility or the Actinide Removal Process.  The sample of sludge slurry
came from Tank 40H.  Personnel treated the sludge slurry with either monosodium titanate or
sodium permanganate to remove soluble strontium and alpha-emitting actinides.  Testing used a
single filter element.  For either process option, the 0.1-micron element provided equal or
superior performance.
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Figure 3. Relative filter performance from experiments using actual waste slurries and filter
elements with different pore size.

The scope of testing for either simulated or actual waste included relatively short duration
testing.  No single experiment lasted longer than 8 hours in these studies.  Hence, the work did
not define the long-term behavior of the smaller filter element.  In addition, the studies do not
provide any discrimination of the relative frequency for required chemical cleaning of the
different sized filter elements.  The program should study the performance at larger scale and for
longer duration to assess these issues.
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ASSESSMENT USING THE PROJECT CRITERIA

The original HLW systems evaluation to select the current configuration assessed each unit
operation and the entire process against the criteria shown in Table I.11  Adoption of new
equipment or unit operations should first consider the impact of the decision along these lines of
inquiry.  The authors made a preliminary assessment of the impact on the scoring considering
deployment either in the Salt Waste Processing Facility or within the Actinide Removal Process.
Table I summarizes our assessment.

Use of the 0.1 micron filter elements appears to offer a slight increase in filtration rate and hence
a minor savings in life cycle costs.  However, full assessment of the impact on process cycle time
requires an understanding of the influence on required frequency of chemical cleaning.  The
limits of the current data do not allow a reliable numerical interpretation of the benefit.

Table I.  Selection Criteria for Process Options.
Impact of Recommended

Equipment Change on Scoring
for Project

Criterion SWPF ARP

Schedule Risk No change Increase
Project Reduction Potential No change No change
Life Cycle Costs Through D&D Decrease Decrease
Technical Maturity Decrease Decrease
Implementation Confidence No change No change
Minimizing Environmental Impacts Improve Improve
Impacts of Interface to DWPF and Downstream
Facilities (e.g., Solvent Extraction)

Improve Improve

Process Simplicity to Interfacing Systems No change No change
Levels of Safety Control Mitigation No change No change
Maximize Process Flexibility in Throughput No change No change
Maximize Process Simplicity (Operability) No change No change

Overall Improvement Improvement

Less data exists on the use of the smaller pore size elements and hence this option suffers a
slightly reduced score versus the criterion for technical maturity.  The 0.1 micron elements do
ensure less particulate fines would pass to downstream facilities such as the contactors in the
solvent extraction process.  Similarly, fewer alpha-containing solids would eventually route to
the Saltstone Production Facility.  Hence, the use of the equipment results in a more favorable
rating relative to minimizing impacts to downstream facilities.  For the remaining criteria, the
selected filter element does not provide any discrimination in the ratings.

On first evaluation for the Salt Waste Processing Facility, the use of 0.1-micron pore-size
elements results in a more favorable process rating.  In contrast, adopting the smaller pore size
elements for the Actinide Removal Process would result in a significant risk to the start-up
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schedule due to delays for buying, installing, and testing new equipment.  The existing
0.5-micron pore-size filters will provide nearly equivalent service with no additional capital
investment.  Unless the planned filter test at Building 512-S fails to meet specifications, the
project should proceed with the existing equipment, including spares.  When the existing
equipment reaches the end of the service life, management can consider replacement with the
smaller pore-size elements.
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